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I. Real Party in Interest 

The real party in interest in the present appeal is BrainLAB AG, a corporation of 
Germany, having a place of business at Kapellenstrasse 12, 85622 Feldkirchen, 
GERMANY, USA, the assignee of the present application. 

II. Related Appeals and Interferences 

Neither appellant nor appellant's legal representative are aware of any appeals 
or interferences which will directly affect, which will be directly affected by, or which will 
have a bearing on the Board's decision in the pending appeal. 

III. Status of Claims 

Claims 1-20 have been finally rejected. The claims on appeal are claims 1-20, 
and a correct copy of these claims is reproduced in the Claims Appendix. 

IV. Status of Amendments 

No claim amendments were filed subsequent to the issuance of the Final Office 
Action of June 1 1 , 2008 from which this appeal is taken. 

V. Summary of Claimed Subject Matter 1 

The following is a concise explanation of the subject matter defined in each of the 
independent claims involved in the appeal, which refers to the specification by page and 
line number in brackets, and to the drawings by reference characters. 



1 This summary is presented in compliance with the requirements of 37 C.F.R. '41 .37(c)(1 )(v), mandating 
a concise explanation involved in the appeal. Nothing contained in this summary is intended to change 
the specific language of the claims described, nor is the language in the summary to be construed so as 
to limit the scope of the claims in any way. 
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1 . A method for detecting a target volume in radiotherapy or radiosurgery, 

said method comprising: 

positionally referencing at least one implant in the vicinity of the target volume 10 

[p. 3 lines 27-29]; 

inductively stimulating the at least one implant 20 [p. 3 lines 28-29]; 

detecting emission from the at least one inductively stimulated implant 30 [p. 3 
line 30 -p. 4 line 1]; 

determining a position of the at least one implant based on the detected emission 
40 [p. 4 lines 1-2]; and 

determining the current position of the target volume based on the determined 
position of the at least one implant 50 [p. 4 lines 2-4]. 

1 9. A method for recording diagnostic, two dimensional or three dimensional 
image data sets in accordance with breathing [p. 5 line 28 - p. 6 line 10], said method 
comprising: 

introducing at least one implant into a patient in the vicinity of the target volume 
10 [p. 3 lines 27-29]; 

inductively stimulating the at least one implant 20 [p. 3 lines 28-29]; 

detecting emission from the at least one inductively stimulated implant 30 [p. 3 
line 30-p.4 line 1]; 

determining a position of the at least one implant based on the detected emission 
40 [p. 4 lines 1-2]; and 

recording image data based on the position of the at least one implant [p. 6 lines 

7-10]. 

3 
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VI. Grounds of Objection/Rejection to Be Reviewed on Appeal 

Claims 1-12 and 18-20 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Cosman (U.S. Patent No. 6,405,072) in view of Eggers et al. (U.S. 
2003/01 39787 A1 ). Claims 13-15 stand rejected under 35 U .S.C. § 1 03(a) as being 
unpatentable over Cosman (U.S. Patent No. 6,405,072) in view of Eggers et al. (U.S. 
2003/01 39787 A1 ) and in further view of Fabian (U.S. Patent No. 5,057,095). Claims 
16-17 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over Cosman 
(U.S. Patent No. 6,405,072) in view of Eggers et al. (U.S. 2003/0139787 A1) and in 
further view of well-known practices in the art. 

VII. Argument 

The rejections advanced by the Examiner are improper and should be reversed 
for at least the following reasons. 

Rejection of Claims 1-12 and 18-20 under 35 U.S.C. § 103(a) 

Claims 1-12 and 18-20 stand rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Cosman (U.S. Patent No. 6,405,072) in view of Eggers et al. (U.S. 

2003/0139787 A1). The Examiner's explanation of the rejection is as follows: 

Regarding claims 1 , 4, 19-20, Cosman teaches a method for 
detecting a target volume (title) in radiotherapy or radio surgery (fig. 2), 
said method comprising: referencing at least one implant in the vicinity of 
the target volume (column 3 lines 29-36); inductively stimulating the at 
least one implant detecting emission from the at least one inductively 
stimulated implant and determining a position of the at least one implant 
based on the detected emission; and determining the current position of 
the target volume based on the determined position of the at least one 
implant (fig. 4; column 11 lines 6-24). Furthermore, Cosman teaches 
recording an image data based on the position of the at lea[st] one implant 
(column 6 lines 50-59). 
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Cosman does not specifically teach positionally referencing at least 
one implant and stimulating said implant. 

Eggars at al. teach the wherein a target within a volume may be 
identified, inter alia, by orientation as well as position (par. 0183). 

It would have been obvious to one of ordinary skill in the art at the 
time of invention to have modified the apparatus and method as taught by 
Cosman and to have incorporated the teachings Eggers et al. in order to 
provide for accurate location of implant sensors within tissue. 

[June 1 1 , 2008 Office Action at 3-4] 

The Examiner contends that all features of claim 1 are disclosed in Cosman and 
Eggers et al. This, however, is not the case. Cosman has not been found to teach how 
one may use implants at all, let alone disclose determining a current position of the 
target volume based on the determined position of at least one implant via inductive 
stimulation and a magnetic tracking system. Rather, Cosman is understood to 
disclose use of external markers, e.g., markers (20), (21), (23), (24), and an optical 
camera system, e.g., camera system (C), including cameras (17), (18) and (19). 

The Examiner's arguments are not supported by the evidence for at least two 
reasons. First, with respect to the four claim elements, "inductively stimulating the at 
least one implant; detecting emission from the at least one inductively stimulated 
implant; determining a position of the at least one implant based on the detected 
emission; and determining the current position of the target volume based on the 
determined position of the at least one implant," the Examiner's simply cites to Figure 4 
and the following from Cosman. 
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Once the patient position translations described above (based on external landmarks) 
have been done, then the internal anatomy, which may be more closely represented by, 
for example, the bony structures within the body, can be further used to verniate and/or 
qualify the position of a desired internal target to isocenter. For this purpose, the 
treatment planning computer could provide simulated or reconstructed port film views or 
digital reconstructed radiograms (DRR's) to simulate such high energy X-ray or 
diagnostic X-ray images through the patient. These are compared by overlay analysis, 
image fusion, or other computer theoretic comparative methods to the actual port films 
or X-ray shots, as illustrated by block 84 of FIG. 4. Based on the comparative images 
from such reconstructed and actual X-ray views, further incrementation of the X, Y, Z 
movement of the couch can be made or planned. This is actuated as illustrated by step 
85. Again it could be done automatically with a feedback system for fast image fusion 
comparison of simulated X-ray views. 



[Cosman, column 11, lines 6-24] 



This disclosure has not been found to mention: 



1 . inductively stimulating an implant; 

2. detecting emission from the implant; 

3. determining the position of the implant based on the emission; or 

4. determining the position of the target volume based on the position of the 
implant. 
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In fact, the citation has not been found to disclose the use of implants, or any other 

markers, for that matter. 

Second, the Examiner argues that Cosman discloses the use of implants but 

relies solely on a passing reference at the end of the specification: 

A variety of index markers, either surface mounted, implanted, of 
geometric area type, skin bands, linear and geometric structures taped to 
the skin, and so on can be used as referencing during historic imaging and 
treatment or diagnostic positioning, [column 21 lines 53-58] 

Given that the entire disclosure of Cosman is directed to the use of an optical tracking 
system that relies on "line-of-sight" viewing of markers, Cosman clearly does not 
enable, in a manner like that recited in claim 1, the use of implanted inductively 
stimulated markers. "There is no enabling description of how to make and use an 
[implanted marker]...." Medtronic Navigation, Inc. v. BrainLAB, Slip Copy, 2007 WL 
387585, *3 (Fed. Cir. 2007). At best, Cosman is non-enabling art with respect to what is 
recited in the pending claims. Accordingly, the Examiner's assertion regarding the 
disclosure of Cosman is unsupported. 

Simply put, Cosman discloses a different technology than the subject application. 
Cosman deals with use of external markers, e.g., markers (20), (21), (23), (24), and an 
optical camera system - not with implants that are inductively stimulated. 

Eggers et al. has not been found to cure the deficiencies of Cosman with respect 

to the claimed invention. Rather, Eggers et al. is directed to a system and method for 

treating a targeted tissue by heating the tissue with an implant. The implants used in 

Eggers et al. are treatment devices rather than locational markers and provide two 

functions: (1) heating the targeted tissue, and (2) measuring the resultant tissue 
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temperature, [par. 0157] The heating component of the implant may be formed from a 
"nonmagnetic heater material which is thermally exercised from a remote non-invasive 
radiative source and which is brought into close thermal communication with a sensor 
component." [Id.] The heating component may be combined with the sensor 
component. "With the combination of a heating component with a sensor structure 
formed with a narrow Curie transition-based material, precise setpoint temperatures can 
be detected noninvasively using magnetometer technology...." [par. 0159]. In other 
words, Eggers et al. is directed to positioning a heater implant at the target area for 
treating the target area and monitoring the tissue temperature information. Eggers et al. 
is not directed to Radiotherapy or Radio-surgery. 

The Examiner places great emphasis on paragraph [0183] of Eggers et al., 
however, it is respectfully submitted that this reliance is misplaced. Eggers et al. 
teaches that implanted coils used for heating tissue may also have a temperature 
sensing element. In practice, this means that a technician may use a magnetometer to 
read the temperature signal by placing the magnetometer near the sensor. While the 
cited paragraph makes passing mention of coils that may be identified by orientation as 
well as position in tissue of interest, this paragraph, when read in combination with 
paragraph [0059], merely shows that the strength of the temperature sensor signal 
amplitude may be used to guide the magnetometer closer to the source. One of 
ordinary skill in the art would recognize that such a magnetometer can only be used to 
measure relative field strength. 2 Thus, while the strength or amplitude of the 
temperature signal may be used to guide a technician towards the source, it cannot be 



2 "A magnetometer is a meter to compare strengths of magnetic fields." [Webster's on-line dictionary] 
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used to "determin[e] a position of the at least one implant based on the detected 
emission" as claimed in the present application. 

In addition, the evidence of record does not establish a reasonable basis why a 
skilled person would even look to Eggers et al. to supplement the teachings of Cosman. 
Cosman is understood to disclose a method and apparatus for determining a location of 
an anatomical target for use in Radiotherapy using an optical tracking system and 
optical surface markers. Eggers et al. is understood to disclose a method and 
apparatus for heating patient tissue and measuring the temperature of the heated 
tissue. It is unclear from the written record why the skilled person would even consult 
Eggers et al. These are two entirely different systems with completely different modes 
of operation. 

Moreover, there is nothing in the written record of how these two dissimilar 
systems could be integrated into a single functioning system. Even if one of ordinary 
skill in the art, in viewing Eggers et al., thought it was possible to develop a magnetic 
tracking system from scratch using only a simple magnetometer, there is no written 
record evidencing how or why the hypothetical person would seek to integrate the 
magnetic tracking system with the optical tracking system of Cosman, or to locate and 
track the "measurement points" as noted in the present application. "The mere fact that 
references can be combined or modified does not render the resultant combination 
obvious . . ." KSR International Co. v. Teleflex Inc., 550 U.S. 398, 82 USPQ2d 1385, 
1 396 (2007). If the proposed modification or combination of the prior art would change 
the principle of operation of the prior art invention being modified, then the teachings of 
the references are not sufficient to render the claims prima facie obvious. In re Ratti, 
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270 F.2d 810, 1 23 USPQ 349 (CCPA 1 959). Here, where the "suggested combination 
of references would require a substantial reconstruction and redesign of the elements 
shown in [Cosman] as well as a change in the basic principle under which the [Cosman] 
construction was designed to operate," combination is impermissible. 270 F.2d at 813, 
123 USPQ at 352. 

For at least this additional reason, the rejection of claim 1 and dependent claims 
2-18 should be reversed. 

In addition, claims dependent from claim 1 recite features that are not disclosed 
in Cosman, taken alone or in combination with Eggers et al. (and also Fabian as noted). 
These dependent claims are discussed below. 

Claim 2 

Claim 2 depends from claim 1 and further recites "introducing the at least one 
implant into a patient in the vicinity of the target volume; detecting the position of the at 
least one introduced implant using an imaging system before a radiation treatment; 
referencing the at least one introduced implant relative to inner organs or other body 
structures." The above discussion relating to claim 1 is applicable to claim 2. In 
addition, claim 2 discloses a further feature of "referencing the at least one introduced 
implant relative to inner organs or other body structures," which is missing since the 
Cosman reference has not been found to disclose how to use an implant and, in 
particular, how to reference a non line-of-sight implant relative to inner organs or other 
body structures. The Examiner's reliance on (column 3 lines 29-32) of Cosman is 
misplaced. 
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Claim 3 

Claim 3 depends from claim 2 and further recites "after detecting the position of 
the at least one introduced implant, moving the patient to a therapy device; at the 
therapy device, generating a dynamic electromagnetic field in the vicinity of but outside 
the patient, wherein the at least one implant inductively absorbs energy via the 
electromagnetic field and the at least one implant at least partially re emits the absorbed 
energy in the form of a second electromagnetic signal; detecting the second 
electromagnetic signal outside the patient; and determining the position of the at least 
one implant relative to measuring points at which the second electromagnetic signal is 
detected, the position of said measuring points relative to the therapy device being 
known." The above discussion relating to claim 2 is applicable to claim 3. In addition, 
the "generating a dynamic electromagnetic field in the vicinity of but outside the patient, 
wherein the at least one implant inductively absorbs energy via the electromagnetic field 
and the at least one implant at least partially re emits the absorbed energy" limitation of 
the claim is wholly missing from Cosman. The citation set forth by the Examiner 
(column 20 lines 28-31) refers to pre-operative MRI imaging scans, rather than an 
electromagnetic field generated during treatment. 

Claim 4 

Claim 4 depends from claim 3 and further recites "determining the current 
position of the target volume based on the determined position of the at least one 
implant and knowledge of the position of the patient's inner organs relative to the at 
least one implant." The above discussion relating to claim 3 is applicable to claim 4. In 
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addition, Cosman has not been found to disclose how to determine the position of a 
target based on a position of an implant. 
Claim 5 

Claim 5 depends from claim 4 and further recites "shifting the patient such that 
the target volume can be captured by a therapy beam from the therapy device." The 
above discussion relating to claim 4 is applicable to claim 5. 

Claim 6 

Claim 6 depends from claim 4 and further recites "adjusting a therapy beam from 
the therapy device to the current position of the target volume." The above discussion 
relating to claim 4 is applicable to claim 6. 

Claim 7 

Claim 7 depends from claim 4 and further recites "continuously detecting the 
position of the at least one implant; and based on the continuously detected position, 
determining a shift in the position of the target volume caused by breathing." The above 
discussion relating to claim 4 is applicable to claim 7. In addition, the citation set forth 
by the Examiner (column 16 lines 60-67) has not been found to disclose continuously 
detecting the position of the at least one implant or the determination of a shift in the 
position of the target volume caused by breathing. In fact, Cosman cannot be found to 
mention breathing or continuously detecting the position of any markers. 

Clam 8 

Claim 8 depends from claim 4 and further recites "based on the current position 
of the at least one implant, activating the therapy device only when the position of the 
target volume is within a predetermined range about a current target point of the therapy 
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device." The above discussion relating to claim 4 is applicable to claim 8. In addition, 
the citation set forth by the Examiner (column 21 lines 6-28) is devoid of any disclosure 
regarding selective activation of the therapy device. In fact, no reference could be 
found in Cosman that relates to "activating the therapy device only when the position of 
the target volume is within a predetermined range about a current target point of the 
therapy device." 
Claim 9 

Claim 9 depends from claim 8 and further recites "wherein knowledge of the 
current position of the target volume within the patient is used to adjust the therapy 
device such that the target point of the therapy device follows the shift of the target 
volume." The above discussion relating to claim 8 is applicable to claim 9. 

Claim 10 

Claim 10 depends from claim 3 and further recites "wherein the measuring points 
are situated on a rotating portion of a linear accelerator." The above discussion relating 
to claim 3 is applicable to claim 10. In addition, the "measuring points" of the claim refer 
to "the position of the points at which the emitted electromagnetic radiation is detected 
or measured." [Application at 4] These "measuring points" are the locations of the 
magnetic tracking system's receivers. The Examiner incorrectly equates the optical 
index markers 40A, 40B, and 40C of figure 11 of Cosman to the claimed measuring 
points (or locations of the receivers). 

Claim 11 

Claim 1 1 depends from claim 3 and further recites "wherein the measuring points 
are integrated into a treatment couch of the therapy device." The above discussion 
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relating to claim 3 is applicable to claim 11. In addition, the "measuring points" of the 
claim refer to "the position of the points at which the emitted electromagnetic radiation is 
detected or measured." [Application at 4] These "measuring points" are the locations of 
the magnetic tracking system's receivers. The Examiner incorrectly equates the optical 
index markers 30, 31 , and 32 of figure 1 1 of Cosman to the claimed measuring points 
(or locations of the receivers). 
Claim 12 

Claim 12 depends from claim 3 and further recites "wherein one or more 
measuring points are attached to a solid, mobile structure which position relative to the 
therapy device is tracked three dimensionally by means of a real time tracking system." 
The above discussion relating to claim 3 is applicable to claim 12. In addition, the claim 
refers to "measuring points" (or locations of receivers) attached to a solid, mobile 
structure which position relative to the therapy device is tracked three dimensionally by 
means of a real time tracking system. The citations set forth by the Examiner (column 7 
lines 25-41) and (column 8 lines 31-41) do not disclose any receivers that are tracked 
three dimensionally by means of a real time tracking system. 

Claim 18 

Claim 18 depends from claim 3 and further recites "at least one of the steps is 
performed in a space adjacent to a treatment position; and a tracking system 
additionally tracks the movement and position of external infrared markings, wherein the 
position and movement of the implant is referenced with respect to the position and 
movement of the external markings, and wherein positioning, gating and/or beam 
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tracking are based only on tracking the external markings." With respect to claim 18, 

the Examiner further states that: 

Cosman further teaches at least one of the steps is performed in a space 
adjacent to a treatment position (fig. 7); and a wherein a tracking system 
additionally tracks the movement and position of external infrared 
markings (arrows 26), wherein the position and movement of the implant 
is referenced with respect to the position and movement of the external 
markings, and wherein positioning, are based only on tracking the external 
markings (abstract; column 2 lines 21-37). [Office Action at 6] 
The above discussion relating to claim 3 is applicable to claim 18. In addition, the 

Examiner's reliance on the passage above is misplaced. The passage is devoid of any 

disclosure of "movement of the implant is referenced with respect to the position and 

movement of the external markings" or "wherein positioning, gating and/or beam 

tracking are based only on tracking the external markings." 

Claim 19 

Claim 19 is the only other independent claim in issue and the Examiner relies on 
the same arguments for claims 1 and 19. Accordingly, the above discussion relating to 
claim 1 also is applicable to like elements of claim 19. In addition, claim 19 is a method 
claim directed to recording diagnostic, two dimensional or three dimensional image data 
sets in accordance with breathing of a patient. It is reprinted below with emphasis for 
discussion. 

1 9. A method for recording diagnostic, two dimensional or three dimensional 
image data sets in accordance with breathing, said method comprising: 

introducing at least one implant into a patient in the vicinity of the target volume; 
inductively stimulating the at least one implant, 
15 
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detecting emission from the at least one inductively stimulated implant, 
determining a position of the at least one implant based on the detected 
emission, and 

recording image data based on the position of the at least one implant. 

Like the method of claim 1 , the method of claim 19 is directed to the use of an 

implant that may be inductively stimulated to produce an emission. The emission is 

used in determining the position of the implant. Unlike claim 1, the position of the 

implant is also used to control image recording in accordance with a patient's breathing. 

To satisfy this limitation, the Examiner stated: "Cosman teaches recording an image 

data based on the position of the at lea[st] one implant (column 6 lines 50-59)." This 

citation from Cosman is reprinted below: 

Specifically, controller 38 controls the angles and shapes of the radiation 
beam B determined by the treatment planning system 36. Again, beam 
approaches also can be transformed via the comparator/computer 37 to 
position the gantry collimator 7 and that of the couch F (actuated by the 
controller 38). The controller 38 also can incorporate structure to record 
and verify positional relationships including those of the beam B and the 
patient P as well as controlling the status of the beam B (on and off) and 
dose rates during treatment, [column 6 lines 50-59] 

The cited disclosure has not been found to disclose recording an image data and has 
not been found to disclose how such a recording is based on the position of the at 
lea[st] one implant, or even based on the position of any marker. 
Claim 20 

Claim 20 depends from claim 19 and further recites "at the imaging system, 
generating a dynamic electromagnetic field in the vicinity of but outside of the patient, 
wherein the at least one implant inductively absorbs energy via the electromagnetic field 
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and the at least one implant at least partially re emits the absorbed energy in the form of 
an electromagnetic signal; detecting the electromagnetic signal outside the patient; 
determining the position and/or orientation of the at least one implant relative to 
measuring points at which the electromagnetic signal is detected, the position of said 
measuring points relative to the imaging system being known; and based on knowledge 
of the position of the at least one introduced implant, causing the imaging system to 
record data only when the position of the implant is within a tolerance range within the 
patient." The above discussion relating to claim 19, as well as the discussion relating to 
claims 3 and 16, are applicable to claim 20. In addition, Cosman cannot be found to 
disclose recording "data only when the position of the implant is within a tolerance range 
within the patient." 

As is discussed above with respect to claim 1, the rejection of claims 19 and 20 
based on Eggers et al. in combination with Cosman should be withdrawn for at least 
three reasons. One, the rejection is deficient in that it does not explain how a skilled 
person would modify the device and method disclosed in Cosman, based on Eggers et 
al., to arrive at the invention recited in claim 19. Two, the evidence of record does not 
establish a reasonable basis why a skilled person would even look to Eggers et al. to 
cure the deficiencies of Cosman. Three, even assuming arguendo that the skilled 
person would consult Eggers et al., Eggers et al. has not been found to cure the 
deficiencies of Cosman with respect to claim 19. 

For at least these reasons, the rejection of claim 19 and dependent claim 20 is 
not supported and therefore should be reversed. 
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Rejection of Claims 13-15 under 35 U.S.C. § 103(a) 

Claims 13-15 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 

over Cosman (U.S. Patent No. 6,405,072) in view of Eggers et al. (U.S. 2003/0139787 

A1) and in further view of Fabian (U.S. Patent No. 5,057,095). The Examiner's 

explanation of the rejection is as follows: 

Cosman in view of Eggers et al. teach all the limitations of claim 2 as 
described above but does not teach wherein at least one implant includes 
one or more coils. Fabian teaches implants including one or more coils 
(fig. 2c), which axis are not parallel to each other and are connected to 
different oscillating circuits, (fig. 5, column 7 lines 1-15). It would have 
been obvious to one of ordinary skill in the art at the time of the invention 
to have modified the method as taught by Cosman and to have further 
included marker implants including coils having varying oscillating circuits 
in order to provide for detection of surgical implements in an accurate 
manner and the use of various oscillating circuits or detectors provide for 
the detection of coils with axes of varying orientation. [Office Action at 6] 

Claims 13-15 

As is discussed above with respect to the impermissible combination of Cosman 
with Eggers et al., the rejection based on the further combination of Fabian should be 
reversed for at least two reasons. The rejection is deficient in that it does not explain 
how— or if it is even possible— for a skilled person to modify the device and method 
disclosed in Cosman, based on Eggers et al., and then based further on Fabian, to 
arrive at the invention recited in claims 13-15. Also, the written record does not 
establish a reasonable basis why a skilled person would even look to Eggers et al. and 
then Fabian to cure the deficiencies of Cosman. 

For at least these reasons, the rejection of claims 13-15 is not supported and 
therefore should be reversed. 
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Rejection of Claims 16-17 under 35 U.S.C. § 103(a) 

Claims 16-17 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 

over Cosman (U.S. Patent No. 6,405,072) in view of Eggers et al. (U.S. 2003/0139787 

A1 ) and in further view of well-known practices in the art. The Examiner's explanation 

of the rejection is as follows: 

Cosman in view of Eggers et al. teach all the limitations of claims 1 as 
described above and further teaches determining the position of the 
implant relative to measuring points (column 3 lines 42-46; column 7 lines 
1-6), being connected to the patient or to a couch (fig. 1; fig. 7); and 
teaches the measuring points are fitted with reference means and patient 
being moved to the measuring device using reference (fig. 4) and further 
teaches a three-dimensional tracking system being an optical infrared 
camera (camera C2). However, Cosman does not teach the patient being 
situated in a space or region in which there are few interference fields as 
possible and in which there are as few metallic parts as possible. 
Conventional Radiotherapy practices teach the aforementioned limitations 
and precautions, being well-known in the art and official notice of such is 
taken. It would have been obvious to one of ordinary skill in the art to 
have modified the method as taught by Cosman and to have further 
included the step of situating the patient for Radiotherapy in an area with 
few interference fields and external metallic parts in order to prevent 
distortion in transmission signals and to provide for accurate detecting 
means. [Office Action at 7] 

Claim 16 

Claim 16 depends from claim 1 and further recites "while the at least one implant 
is tracked, a patient is situated in a space or region of a space in which there are as few 
interference fields as possible and in which there are as few metallic parts as possible; 
the position of the at least one implant relative to measuring points is determined; the 
measuring points are fixedly connected to the patient or to a couch on which the patient 
is lying; the measuring points are fitted with a reference means which allows the 



19 



Application No. 10/634,133 
position of the measuring points to be determined using an independent, three 
dimensional tracking system; after electromagnetic measuring, the patient is moved to a 
therapy device in such a way that the spatial relationship between the patient and the 
measuring points is not changed; and the patient is positioned relative to the therapy 
device by way of the reference means." The above discussion relating to claim 1 is 
applicable to claim 16. In addition, as noted above "measuring points" as used in the 
application refer to the receivers of a magnetic tracking system. As explained herein, 
Cosman is directed to the use of an optical tracking system rather than a magnetic 
tracking system and has not been found to disclose features akin to the claimed 
"measuring points." Thus, the elements of claim 16 that refer to "measuring points" 
cannot be found in Cosman. 
Claim 17 

Claim 17 depends from claim 16 and further recites "wherein the independent, 
three dimensional tracking system is an optical infrared camera system." The above 
discussion relating to claim 16 is applicable to claim 17. 

To plug the hole in the Examiner's argument relating to claims 16-17, the 
Examiner summarily states that it would have been obvious to one of ordinary skill in 
the art to have modified the method as taught by Cosman to include various missing 
elements of the claims. Given that Cosman has not been found to include the 
"measurement points" and the written record does not show that one of ordinary skill in 
the art would know how to modify the method of Cosman to include "measurement 
points," the rejection of claims 16-17 should be reversed. 
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VIII. Conclusion 

In view of the foregoing, it is respectfully submitted that the claims are patentable 
over the applied art and that the rejections advance by the Examiner should be 
reversed. 

Respectfully submitted, 

RENNER, OTTO, BOISSELLE & SKLAR, LLP 

By: /John J. Del Col/ 

John J. Del Col, Reg. No. 43,582 

1621 Euclid Avenue, 19th Floor 
Cleveland, Ohio 44115 
216-621-1113 
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Claims Appendix 

1 . A method for detecting a target volume in radiotherapy or radiosurgery, 
said method comprising: 

positionally referencing at least one implant in the vicinity of the target volume; 
inductively stimulating the at least one implant; 
detecting emission from the at least one inductively stimulated implant; 
determining a position of the at least one implant based on the detected 
emission; and 

determining the current position of the target volume based on the determined 
position of the at least one implant. 

2. The method as set forth in claim 1 , further comprising: 
introducing the at least one implant into a patient in the vicinity of the target 

volume; 

detecting the position of the at least one introduced implant using an imaging 
system before a radiation treatment; 

referencing the at least one introduced implant relative to inner organs or other 
body structures. 

3. The method as set forth in claim 2, further comprising: 

after detecting the position of the at least one introduced implant, moving the 
patient to a therapy device; 
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at the therapy device, generating a dynamic electromagnetic field in the vicinity of 
but outside the patient, wherein the at least one implant inductively absorbs energy via 
the electromagnetic field and the at least one implant at least partially re emits the 
absorbed energy in the form of a second electromagnetic signal; 

detecting the second electromagnetic signal outside the patient; and 
determining the position of the at least one implant relative to measuring points at 
which the second electromagnetic signal is detected, the position of said measuring 
points relative to the therapy device being known. 

4. The method as set forth in claim 3, further comprising: 
determining the current position of the target volume based on the determined 

position of the at least one implant and knowledge of the position of the patient's inner 
organs relative to the at least one implant. 

5. The method as set forth in claim 4, further comprising: 

shifting the patient such that the target volume can be captured by a therapy 
beam from the therapy device. 

6. The method as set forth in claim 4, further comprising: 

adjusting a therapy beam from the therapy device to the current position of the 
target volume. 

7. The method as set forth in claim 4, further comprising: 
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continuously detecting the position of the at least one implant; and 
based on the continuously detected position, determining a shift in the position of 
the target volume caused by breathing. 

8. The method as set forth in claim 4, further comprising: 

based on the current position of the at least one implant, activating the therapy 
device only when the position of the target volume is within a predetermined range 
about a current target point of the therapy device. 

9. The method as set forth in claim 8, wherein knowledge of the current 
position of the target volume within the patient is used to adjust the therapy device such 
that the target point of the therapy device follows the shift of the target volume. 

10. The method as set forth in claim 3, wherein the measuring points are 
situated on a rotating portion of a linear accelerator. 

1 1 . The method as set forth in claim 3, wherein the measuring points are 
integrated into a treatment couch of the therapy device. 

12. The method as set forth in claim 3, wherein one or more measuring points 
are attached to a solid, mobile structure which position relative to the therapy device is 
tracked three dimensionally by means of a real time tracking system. 
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13. The method as set forth in claim 2, wherein the at least one implant 
includes one or more coils. 

14. The method as set forth in claim 13, wherein the at least one implant 
includes a number of coils whose axes are not parallel to each other. 

15. The method as set forth in claim 13, wherein the coils in the at least one 
implant are connected to different oscillating circuits having different resonance 
frequencies. 

16. The method as set forth in claim 1 , wherein: 

while the at least one implant is tracked, a patient is situated in a space or region 
of a space in which there are as few interference fields as possible and in which there 
are as few metallic parts as possible; 

the position of the at least one implant relative to measuring points is determined; 

the measuring points are fixedly connected to the patient or to a couch on which 
the patient is lying; 

the measuring points are fitted with a reference means which allows the position 
of the measuring points to be determined using an independent, three dimensional 
tracking system; 

after electromagnetic measuring, the patient is moved to a therapy device in such 
a way that the spatial relationship between the patient and the measuring points is not 
changed; and 
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the patient is positioned relative to the therapy device by way of the reference 
means. 

17. The method as set forth in claim 16, wherein the independent, three 
dimensional tracking system is an optical infrared camera system. 

18. The method as set forth in claim 3, wherein: 

at least one of the steps is performed in a space adjacent to a treatment position; 

and 

a tracking system additionally tracks the movement and position of external 
infrared markings, wherein the position and movement of the implant is referenced with 
respect to the position and movement of the external markings, and wherein positioning, 
gating and/or beam tracking are based only on tracking the external markings. 

1 9. A method for recording diagnostic, two dimensional or three dimensional 
image data sets in accordance with breathing, said method comprising: 

introducing at least one implant into a patient in the vicinity of the target volume; 
inductively stimulating the at least one implant; 
detecting emission from the at least one inductively stimulated implant; 
determining a position of the at least one implant based on the detected 
emission; and 

recording image data based on the position of the at least one implant. 
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20. The method as set forth in claim 19, further comprising: 
at the imaging system, generating a dynamic electromagnetic field in the vicinity 

of but outside of the patient, wherein the at least one implant inductively absorbs energy 

via the electromagnetic field and the at least one implant at least partially re emits the 

absorbed energy in the form of an electromagnetic signal; 

detecting the electromagnetic signal outside the patient; 

determining the position and/or orientation of the at least one implant relative to 

measuring points at which the electromagnetic signal is detected, the position of said 

measuring points relative to the imaging system being known; and 

based on knowledge of the position of the at least one introduced implant, 

causing the imaging system to record data only when the position of the implant is 

within a tolerance range within the patient. 
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Related Proceedings Appendix 



None. 
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